For many years ophthalmologists have tried to prevent post-extractive hyphoema by drugs ranging from calcium lactate, through snake venom to adrenochrome. In spite of papers suggesting that such measures are without effect (de Voe 1942 , Stalker 1956 ) they continue to be used. Arruga's autidote (1952), a corneal section in front of the episcleral plexus, has passed largely unremarked. It is my belief that many other operative problems have mechanical rather than pharmacological solutions, and following this train of thought I presented to this Section (with the help of collaborators in the fields of metallurgy, bacteriology, and petrochemistry) studies of the control in selection and sterilization of sharp ophthalmic instruments by optical methods in 1945 and 1946 (Foster et al. 1945 , Kayser & Foster 1946 .
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In this Address I shall take matters a stage further and deal with the interaction of the blade and the tissues of the eye and adnexa. My own teachers used to dismiss the cutting action of a cataract knife as that of a saw with minute teeth, though the mechanism of the cutting effect of edges of this order on soft tissues is by no means certain. To-day it is possible to differentiate two widely different types of action: (1) The effect of a sharp wedge pressing against the fulcrum of the intraocular pressure. (2) Oscillosection, or true saw-like action.
Wedge action is historically much the older of the two, as it is probably referred to in the code of Hammurabi (203lBC) with its 'eye for an eye' penalty for poor surgery. The translation of this much-quoted remark is a periphrasis, as the literal translation is 'whoso inflicts a wound on the naqueabtu (? prominence) with a bronze girni (? lancet) and saves the sight of a free man shall receive. . . .' It is believed that this was the operation for cataract, although S Smith (personal communication 1946) has even suggested that it might be a lid operation. If we assume the former, however, the bronze handle found by Baron Ustinov in 1911 at Palmyra is probably that of the girni and identical with the spear-shaped cataract reclination needle described by Albucasis in his eleventh-century textbook of surgery (Holth 1924) .
The same wedge action is perceptible in the keratome used by Daviel (1753) for his cataract section in the lower part of the cornea, and again is the basis of Schmidt's (1911) 'Einzugige Starschnitt'. Schmidt stated that only a cataract knife with a perfect edge could carry out the 'one sweep cut' against the fulcrum of diminishing intraocular pressure, and that the English cataract knife of those days (whose edge he studied optically) was superior to the German. The wedge cut, initiated by the point of the knife, has an exact place of entry, but the maintenance of depth and the point of exit depend greatly on the skill and tempo of the operator. Since von Graefe designed his small cataract knife in the 1890s,i there has been little technical advance in this type of incision which is limited by the skill of the knife-grinder and the inconsistency of his products. I am assured, however, that if there could be general agreement on the shape of a blade and a detachable handle, a machine costing about £30,000 could be designed to produce perfect and consistent blades cheap enough to throw away after each cataract operation.
Oscillosection: I would define this as a cut produced by rapid to-and-fro movement of limited extent with an appropriate edge under very light pressure. The earliest example of this in ophthalmology is the limbal iridectomy incision of Gayet (1884). He described this as 'une incision pratiquee methodiquement de dehors en dedans, avec un instrument tranchant dont la lame executera un mouvement de va-et-vient tan-gentiel aux courbes de la surface oculaire . . . unr leger mouvement de scie'.
The virtues of oscillosection are comprised irr this incision, viz: (a) The possibility of repeated applications of the instrument. (b) Extreme accuracy of the dimensions of the cut in the planes of section. (c) Relative safety for soft tissues lying below the tougher tissues being divided.
It is with the virtues and technical development of this type of incision that my Address is concerned.
Oscillosection and the Globe of the Eye Gayet's operation, which (with an added conjunctival flap) was given the name 'sclerectomia ab esterno' by Foroni (1928) , remained unnoticed for forty years until, as Leydhecker (1960) indicates, it was brought forward between 1926-1930 by Elschnig, Salzmann and Vogt. I believe I was one of the first to use the operation in England after seeing it performed with the point of an inverted keratome by John Webster in New York in 1939. My own theory for the delay in its adoption is that Gayet made his cut with the scarificateur of Desmarres (1855) . This is a relatively blunt instrument intended for peritomy and to avoid deep penetration. Desmarres used, in fact, to phlebotomize the eye, as he said 'avec des resultats surprenants'. Using this instrument, Gayet stated that it was necessary to keep the edge in continuous contact with the limbus to avoid making a 'staircase cut'. In doing so he lost one great advantage inherent in oscillosectionthe possibility of repeated light application, for which the bellied edge of the Gillette D knife is peculiarly suited. If such blades are used, the depth of a cut so made can be controlled exactly in the vertical plane to the point where the iris just prolapses, thus avoiding traumatic cataract. The 2 % of cases in which the lens adheres to the incision producing malignant glaucoma are naturally exceptionsbut this may occur with any type of incision. Wolff (1949) describes the extension of Gayet's incision to cataract extraction by scissors, and its use for various forms of iridencleisis.
My own feeling about the procedure is that it has made the hardest acute operation in ophthalmic surgery into one that can be done by house surgeons, and for twenty-two years I have used no other method.
The ab externo incision also has advantages for the insertion of lenticuli into the anterior chamber if vitreous is presenting in the pupil, as external pressure on the eye is reduced to a minimum. In particular, I saw this incision used by Gscheidl of Stuttgart with effect for a Dannheim anterior chamber lens in 1959. Elliot's (1909) corneoscleral trephining for glaucoma simplex is a development of oscillosectionthe edges of the smaller trephines being truly saw-like. The latest developments in the application of oscillosection to intraocular surgery are Goldman's discissionsaw needle, which divides thick after-cataracts without tearing the suspensory ligament and exerts much less traction than an ordinary needle; and the oscillating cataract knife of Dermot Piersse (1960) , which is electrically motivated and with which he has now completed some hundred cases satisfactorily. The blade of this knife is a piece of razor blade.
Oscillosection and Epithelial Grafting Three types of epithelial grafts are in common use in ophthalmology to-day: (1) Lamellar corneal grafts, (2) mucous membrane as a substitute for conjunctiva, (3) split-skin grafts. Lamellar keratoplasty is entirely within the field of the ophthalmologist; mucous-membrane grafting is largely, and split-skin grafting now almost entirely, in that of the plastic surgeon. Lamellar corneal grafts: In keratoplasty oscillosection allows of remarkable accuracy in the horizontal plane whilst dividing a whole-thickness disc of cornea into lamellre. The simplest and most ingenious method of doing this is the technique described by Garber (1957) which is still, judging by conversations here and abroad, little appreciated. A full-thickness corneal disc of the appropriate diameter is placed between two pieces of autoclaved cardboard, and split by a razor blade with a sawing motion in the axis of the graft. If each lamella is still too thick, each can be split again by the same method. The accuracy of the cut is as remarkable as its simplicity. If the graft to be divided is obtained by punching it out a tergo by the method of Vannas (1939) , modified by Amsler & Verrey (1948) , a slow and skilled operation is reduced to one that can almost be done blindfold. If one knows the exact depth of the area prepared for a lamellar graft in the recipient eye, it is possible to take advantage of a mechanized oscillosection technique invented by Castroviejo (1958) . His electrokeratotome, which is an electrically oscillated disposable razor blade, utilized the fact that at high speed cutting power increases as the square of the speed, and can be controlled by inserting shims to cut a graft 01 mm thick. Unfortunately, in most cases the recipient area has to be deepened below the original trephine setting to get rid of scar tissue, and the simpler technique of Garber would seem to be adequate for most surgeons who perform keratoplasty.
Mucous membrane grafts: The electrokeratotome, however, is worthy of notice in another connexionthe difficult task of cutting thin, fat-free, mucous-membrane grafts. These grafts, which are 0 2 mm thick, are thin enough to leave a donor Section ofOphthalmology area in the mouth which heals rapidly without suture and provide an excellent ultimate match for surrounding conjunctiva. Castroviejo (1959) has found them of value in repairing symblepharon after pterygium operations. D'Ombrain's (1948) technique, which raises the pterygium from the cornea, excises its tip and dissects away submucous fibrous tissue, leaving a raw area 4 mm wide at the limbus, can be supplemented by Castroviejo's thin mucous-membrane graft sutured to the sclera in this gap. Castroviejo (1 959) stresses the value of post-operative 3-ray therapy, as do most Australian writers on the subject.
Split-skin grafts: The boundary between plastic and ophthalmic surgery is ill-defined and, whereas few plastic surgeons would dispute the treatment of symblepharon with ophthalmologists, all but occasional cases of cicatricial ectropion, which requires split-skin grafting, fall into their hands. When dealing with an exenterated or a contracted socket, ophthalmologists are at a disadvantage. Though the graft-cutting knives of Blair and Humby are accurate in the horizontal plane for small grafts, the occasional user has difficulty in obtaining the large ones required for socket operations. Here the dermatome, in which the principle of oscillosection is mechanized and which is an instrument few ophthalmic surgeons see, has great value. That of Stryker, which is electrically driven and one of the most effective, will cut grafts up to 3 in. wide of a length limited only by the size of the donor area. The thickness of the graft can be altered from 5/1,000-30/1,000 in. in thickness in steps of 2-5/1,000 in. Where necessary, a clip applied to the edge of the instrument will also limit the width of the graft.
Until I started using a dermatome I found it difficult to believe how superior it was to the ordinary graft-cutting razor from the ophthalmologist's viewpoint. A split-skin graft of 15/1,000 in. thickness is strong enough to survive the very simple technique of being packed into the socket with acriflavine cotton-wool, which I described in 1949. Apart from its simplicity, this method of inlay support produces much less reaction and discharge than the stent mould used by most plastic surgeons for this purpose, and the prosthesis can be fitted very much sooner.
For the immediate grafting of exenterated sockets, as described by Kirby (1931) , a graft 6/1,000 in. thick is preferable. The post-operative convalescence is enormously shortened by this procedure.
Operations on the Bony Orbit Here the accuracy of oscillosection is demonstrated in the sagittal plane. In the ophthalmic field only two operations require the division of bonedacryocystorhinostomy and external orbitotomy. Dacryocystorhinostomy: Trephines of various sorts have been used since Strobell (1922) introduced his Krontrepan with, according to Pellathy (1932) , only poor objective results, and this technique reached its full development in the sophisticated electric rotary trephine of Arruga (1928) . This instrument seems to require some skill to avoid entangling it with surrounding tissues (one American colleague told me that he unfortunately tore away part of the lower lid which became wrapped round the trephine), and even more to avoid damage to the nasal mucous-membrane underlying the trephine opening. Both these risks have been reduced by an oscillating trephine invented by Stryker. I cannot obtain any reference to Stryker's original paper, though his instruments are well known to orthopaedic surgeons; but the principle involved is that the saws or trephines he designed have very fine teeth, their motion is extremely rapid, and their excursion very limited. The effect is, therefore, that unless they are 'tented', tissues underlying the bone are not divided by the oscillating blade. I cannot describe the instrument as foolproof as, by pressing too hard as the trephine penetrates the bone, I have occasionally cut the mucous membrane. As a rule, however, the mucosa appears to be safe unless the bone is of extremely uneven thickness. The disadvantage of this trephine, as compared with the rotary instrument of Arruga, is that it is difficult to cut another hole overlapping the first to make a figure 8 aperture, and the oscillating motion cannot be employed to enlarge the edges of the opening by a burr, as can be done with Arruga's rotary instrument.
The first adaptation of the Stryker instrument to dacryocystorhinostomy was that of Iliff (1954) , who sewed a catheter into the remains of the lacrimal sac with catgut and passed it through the 1 cm diameter hole into the nose. This tube was kept in position for some days and then removed from below. Bonaccolto (1957) threaded a polythene tube 0-6 mm in diameter through the canaliculus, and then sutured it to a large 6 mm diameter rubber tube, leaving both in position for fifteen days. Both these techniques are attempts to utilize the 1 cm trephine opening without enlargement. Finding a trephine opening of 1 cm diameter too small to allow of flap formation, I enlarge it with various kinds of punch forceps to an adequate size. Apart from the rapidity with which the hole is cut, the other advantages are that the trephine opening can be placed more anteriorly, directly opposite the internal punctum, and much less bone needs to be removed than when the lacrimal bone is nibbled away from behind by punch forceps.
Orbitotomy: The operation of external orbitotomy is again one in which a Gigli saw must be introduced through a drill hole behind the orbital margin, or a rotary saw used to cut through from in front. Once again the Stryker principle is peculiarly applicable to this workthe advantage being, as before, that the oscillating saw can work in a small space as it is not necessary to retract the softer tissues away from its field of action.
An approach specifically designed to take advantage of this fact is that of Raynold Berke (1953) , who uses a 4 cm incision, running horizontally from the outer canthus, which can be retracted up or down to expose the points at which the bone is cut. For ease of application the hand-piece and flexible cable added to the outfit recently is an advantage, though it shortens the effective length of the saw, and two different lengths of blade may have to be used if the thick orbital rim extends more than half an inch backward.
Although some of the techniques I have described are commonplace, I have felt justified in re-describing them as, in the past, extraordinary delay has occurred in the spread of some simple and effective methods. In addition, enquiry of the firms that supply ophthalmological instruments suggests that very few of the more elaborate de-vices using oscillosection are in use in British ophthalmic clinics to-day.
[The Address was illustrated by a film].
